Chloride-depletion metabolic alkalosis induces ECF volume depletion via internal fluid shifts in nephrectomized dogs.
We recently reported that chloride-depletion metabolic alkalosis (CDMA) results in renal losses of Na, K, and water. In these studies we investigated whether CDMA (induced using a new model that avoids external changes in Na and water balance) was also associated with internal Na and water shifts out of the ECF. CDMA was induced using haemofiltration in functionally nephrectomized dogs. Plasma ultrafiltrate was substituted quantitatively with a solution duplicating each dog's plasma electrolyte composition in control animals, and with a solution containing HCO3 as the sole anion in CDMA animals. ECF volume was estimated as the space of distribution of [3H]-mannitol. Plasma composition and [3H]-mannitol distribution space were unchanged in control dogs. In CDMA dogs metabolic alkalosis developed; despite the absence of external changes in Na and water balance, the space of distribution of [3H]-mannitol decreased by 335 +/- 46 ml (equivalent to 8% of baseline ECF volume), calculated chloride space fell by 304 +/- 50 ml, and haematocrit increased from 45.6 to 48.5 vol%. We conclude that CDMA causes an internal shift of fluid out of the ECF. The resulting ECF volume contraction appears to be an inherent feature of CDMA.